Histone methyltransferase G9a and H3K9 dimethylation inhibit the self-renewal of glioma cancer stem cells.
Epigenetic modification is crucial to keep the self-renewal and the "stemness" states of stem cells, not letting them to differentiate. The actual roles of Histone 3 Lysine 9 dimethylation (H3K9me2) and its methyltransferase G9a in this process are still unclear, especially in cancer stem cells. In our study, we found an interesting observation that most CD133-positive cells were H3K9me2 negative, both in glioma tissues and in cultured cells, although most cancer cells were detected to be H3K9me2 immunopositive. This implied that the G9a-dependent H3K9me2 was one of the crucial barriers of cancer stem cell self-renewal. To test the hypothesis, we examined the loss-of-function and gain-of-function of G9a. We found that bix01294, the selective inhibitor of G9a, can stimulate the sphere formation rate of glioma cancer stem cells, together with increasing Sox2 and CD133 expressions. The increase of CD133-active stem cells was confirmed by flow cytometry. On the other aspect, overexpression of G9a increased the H3K9me2 and decreased the sphere formation rate as well as the CD133 and Sox2 expressions. Since H3K9me2 modification is the major repressive switch, we predict that the repressive H3K9me2 modification may happen at the CD133 promoter regions. By chromatin precipitation assay, we confirmed that the CD133 and Sox2 promoter regions were modified by the H3K9me2. Therefore, we concluded that the G9a-dependent H3K9me2 repression on CD133 and Sox2 was one of the main switches of the self-renewal in glioma cancer stem cells.